BRCA1 promoter methylation in peripheral blood DNA was identified in sporadic breast cancer and controls.
Epigenetics, particularly DNA methylation, has recently been shown to be important in breast cancer initiation. We investigated the clinical and prognostic importance of whole blood breast cancer early onset gene 1 (BRCA1) DNA methylation in sporadic breast cancer. Genomic DNA was extracted from the peripheral blood cells (PBCs) of 902 breast cancer patients at diagnosis, with no BRCA1 mutation, and 990 control women. DNA methylation was measured by quantitative analysis of methylated alleles (QAMA) to estimate the extent of methylation of 2 CpG sites in the promoter region of BRCA1 oncosuppressor. BRCA1 promoter methylation rate in PBCs was 47.1% with a 95% confidence interval [46.1; 48.1] in breast cancer patients, and 45.9% with a 95% confidence interval [45.0; 46.8] in controls. We found a trend toward BRCA1 promoter hypermethylation in PBCs of sporadic breast cancer patients compared with controls. Association between methylation and clinicopathological features was evaluated using statistical tests. BRCA1 promoter methylation in PBCs increased significantly in breast cancer patients compared with controls, for age over 70 years (p=0.022), in post-menopausal status (p=0.013), for a body mass index (BMI) <20 (p=0.0095) or a waist-to-hip ratio (WHR) ≤76.8 (p=0.0027). We also found an association of increased BRCA1 promoter methylation in PBCs with ACA/ACA genotype for the SNP Thr594Thr in ESR (estrogen receptor gene), known to be associated with breast cancer risk (p=0.092), reflecting the reduced presence of this genotype in this breast cancer case-control study. Analysis of site-specific DNA methylation in PBCs by QAMA provides quantitative DNA methylation values that may serve as important prognostic indicators.